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Objective
To examine donor-site complications after omental harvest for
the reconstruction of extraperitoneal wounds and defects.
Summary Background Data
The omentum, with its immunologic and angiogenic proper-
ties, is a versatile organ with well-documented utility in the
reconstruction of complex wounds and defects. However, the
need for laparotomy and the potential for intraabdominal
complications have been cited as relative contraindications to
the use of the omentum as a reconstructive flap. Further, few
series have assessed long-term results, and no reports have
focused on donor-site complications.
Methods
Patients who underwent reconstruction of extraperitoneal de-
fects with the omentum at a single university healthcare sys-
tem were identified by searching discharge databases and
office records. Charts were reviewed to determine patient de-
mographics, surgical indications and technique, postoperative
complications, and outpatient follow-up. Patients with donor-
site complications were compared with patients who had no
complications using the Student t test and chi-square analy-
sis. Statistical significance was defined at P  .05.
Results
From 1975 to 2000, the authors successfully harvested 135
omental flaps (64 pedicled, 71 free transfer) for reconstruction
of the following defects: scalp (n  16), intracranial (n  1),
orbitofacial (n  33), neck (n  8), upper extremity (n  7),
lower extremity (n  4), intrathoracic (n  3), sternal (n  34),
breast (n  3), chest wall (n  18), abdominal wall (n  1),
and perineal (n  7). Donor-site complications in 25 patients
(18.5%) included abdominal wall infection (n  9), fascial de-
hiscence (n  8), symptomatic hernia (n  8), unplanned
reexploration (n  6), postoperative ileus (n  3), gastrointes-
tinal hemorrhage (n  2), delayed splenic rupture (n  1),
gastric outlet obstruction (n  1), and late partial small bowel
obstruction (n  1). Factors associated with increased donor-
site complications included the use of pedicled flaps (com-
pared with free tissue transfer), mediastinitis, advanced age,
and pulmonary failure. Of note, 53 patients had undergone
previous abdominal surgery; of these, 26 patients required
extensive adhesiolysis and 4 patients sustained enterotomies.
Eleven patients (8.1%) had partial flap loss and three patients
(2.2%) had total flap loss. Mean length of stay was 28 days.
Average follow-up was 2.4 years. The death rate was 5.9%.
Conclusions
The omentum can be safely harvested and reliably used to
reconstruct a diverse range of extraperitoneal wounds and
defects. Donor-site complications can be significant but are
usually limited to abdominal wall infection and hernia. Risk
factors associated with complications include the use of pedi-
cled flaps, mediastinitis, and pulmonary failure. This low rate
of donor-site complications strongly supports the use of the
omentum in the reconstruction of complex wounds and
defects.
The greater omentum, with its immunologic and angio-
genic properties,1–3 can be used to reconstruct a diverse
range of extraperitoneal wounds and defects. Infected, irra-
diated, and ischemic wounds are particularly amenable to
reconstruction with the omentum due to its large surface
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area, pliability, malleable volume, generous pedicle length,
and extremely rich blood supply.4 In addition to such eso-
teric uses as a soft tissue filler for hemifacial atrophy (Fig.
1),5,6 cerebral revascularization for moyamoya disease
(Fig. 2),7 and resurfacing soft tissue avulsions of the hand
(Fig. 3), the omentum has emerged as a reliable “salvage” flap
for failed reconstructions. The omentum may be used as a
primary flap for massive sternotomy wounds and for com-
plex head and neck defects after trauma or oncologic
resection.
Despite this versatility and relative ease of harvest, the
rate of donor-site complications remains potentially consid-
erable and has not been fully determined. This possibility
for intraabdominal complications, combined with the need
for laparotomy or laparoscopy, has been cited as a relative
contraindication to the use of the omentum as a reconstruc-
tive flap. Further, few large series with long-term results have
been reported.8–16 Finally, indications for the use of the omen-
tum have varied and remain incompletely defined.17–25
The purpose of this retrospective analysis was to review
a single-institution, 25-year experience with the omentum in
extraperitoneal reconstruction. We focused on donor-site
complications, general complications, and recipient site out-
comes to determine whether the omentum can be safely
harvested and reliably used to reconstruct a broad range of
challenging wounds and defects. Based on these long-term
results and donor-site complications, we identify and pro-




From 1975 to 2000, 135 patients underwent reconstruc-
tion of extraperitoneal wounds and defects with the omen-
tum. Patients were identified by searching discharge data-
bases, office records, and physician operative logs. All
patient charts were located and retrospectively reviewed to
collect the following data: patient demographics, indica-
tions for surgery, surgical and postoperative course, and
outpatient recovery. Specific outcome measures included
incidence of general complications, donor-site complica-
tions, flap survival and revision rates, length of hospital
stay, length of long-term follow-up, and death rate.
To be included in this study, all patients were required to
have extraperitoneal transposition or transfer of the greater
omentum, as a pedicled or microsurgical free flap, respec-
tively. Reconstructions were performed or assisted by a
plastic surgeon at one of the following hospitals in the
Emory healthcare system: Emory University Hospital,
Crawford Long Hospital, Veterans’ Administration Hospi-
tal of Atlanta, Egleston Children’s Hospital, and Grady
Memorial Hospital. All reconstructions were performed
during the tenure of the senior author (M.J.J.) by 13 differ-
ent attending surgeons.
Surgical Technique
Harvesting the omentum for transposition or transfer as a
reconstructive flap is well described.26–29 First, the extra-
peritoneal wound is debrided or a defect created. If a free
tissue transfer is anticipated, recipient vessels are prepared
under loupe magnification. The abdomen is next explored
either laparoscopically or via a midline or transverse inci-
sion. Adhesiolysis is performed as necessary, and the omen-
tum is inspected for adequacy of volume, surface area, and
pedicle length. The greater omentum is elevated from the
transverse colon, the short gastric vessels are ligated and
divided, and the gastroepiploic vessels are identified. To
Figure 1. Hemifacial atrophy. Pre- and postoperative views (A) after left hemifacial reconstruction, with
20-year follow-up (B) depicting excellent long-term symmetry, with preservation of facial nerve function.
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obtain additional flap length, the omentum can be length-
ened considerably using the arch of Barkow, which can
provide collateral circulation within the flap. For free tissue
transfers, the vessels are skeletonized, the pedicle is divided,
and the abdominal fascia is closed in its entirety. For pedi-
cled flaps, the omentum can be transposed through either an
opening in the diaphragm or a fascial defect in the abdom-
inal wall. Based on the needs of reconstruction, the flap can
be inset under skin and/or muscle flaps, covered with a
split-thickness skin graft, or allowed to granulate.
Statistical Analysis
Univariate analysis was performed to determine which
factors were associated with donor-site complications. Ab-
dominal donor-site complications were defined to include
wound infection, fascial dehiscence, symptomatic hernia,
bowel obstruction, postoperative hemorrhage, and unplanned
return to the operating suite. Patients with and without these
complications were compared using the Student two-tailed t
test for continuous variables and chi-square analysis for cate-
Figure 2. Moyamoya disease.
Preoperative computed tomogra-
phy scan (A) showing advanced ce-
rebral atrophy (due to an obliterative
endarteritis) in a 4-year-old boy with
poorly controlled seizures (B). The
cortex was indirectly revascularized
with a free omental flap (C, D), re-
sulting in marked attenuation of sei-
zure activity.
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gorical data. Statistical significance was accepted for P  .05,
with no corrections for multiple comparisons.
RESULTS
Patient Demographics
From January 1975 to May 2000, 135 patients underwent
successful harvest of the greater omentum for the recon-
struction of extraperitoneal wounds and defects. The mean
age of the 80 male patients and 55 female patients was 51
years (range 4–86). The omentum was used as a pedicled
flap in 64 cases and as a free flap in 71 cases. In terms of the
chronology of patients (Table 1), a bimodal distribution was
observed, with the first peak occurring in the late 1980s (due
to the use of free omental flaps in head and neck recon-
struction) and the second occurring in the late 1990s (due to
the use of the omentum as a pedicled flap for refractory
mediastinitis and massive sternal wounds).
Figure 3. Hand soft tissue avulsion. Complete soft tissue avulsion of
the hand (A), from an industrial sorting machine, resurfaced via free
omental transfer and split-thickness skin graft (B). After successful
wound closure (C), the patient underwent web space release (D) and
full-thickness skin grafting (E).
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Indications for Surgery
The omentum was used as the primary reconstructive flap
in 106 cases and as a secondary “back-up” flap in 29 cases.
Patients with failed reconstruction with regional muscle or
fasciocutaneous flaps were often salvaged with the omen-
tum. Several patients in our series underwent coronary
artery bypass grafting and developed postoperative sternal
dehiscence and infection. After unsuccessful reconstruction
with pectoralis turnover or advancement flaps, these pa-
tients underwent radical sternectomy and were ultimately
covered with pedicled omentum (Fig. 4).
An unusual case of omental salvage was a 29-year-old
man with a recurrent brachial plexus schwannoma (Fig. 5).
Despite previous attempts at extirpation and irradiation, he
required an extended forequarter amputation of his left
upper extremity for local tumor control and pain manage-
ment.30 Initial reconstruction was performed with a bi-
pedicled, supercharged transverse rectus abdominis myocu-
taneous flap (TRAM). Partial flap necrosis, infection of
pleural mesh, and a common carotid mycotic aneurysm
developed. Discovered during debridement of the chest
wound, this aneurysm was resected, reconstructed with a
saphenous vein graft, wrapped with a pedicled omental flap,
and subsequently skin-grafted.
Specific anatomic sites of reconstruction are listed in
Table 2. The 58 thoracic reconstructions included sternum
(n  34), chest wall (n  16), intrathoracic (n  3), breast
(n  3), and pectus (n  2) deformities. The 58 head and
neck reconstructions included orbit/face (n  33), scalp
(n  16), neck (n  8), and cerebral cortex (n  1). Figure
6 depicts a 70-year-old patient who underwent radical re-
section of a recurrent, irradiated squamous cell cancer of the
scalp and calvarium, dural repair, and patching of the sag-
ittal sinus, all of which were covered with a free omentum.
Other less frequent locations of reconstruction included
perineum (n  7), upper extremity (n  7), lower extremity
(n  4), and abdominal wall (n  1).
Surgical Course
The omentum was harvested by laparotomy in 134 pa-
tients and with laparoscopic assistance in 1 patient. Average
surgical time for reconstruction was 6.2 hours, with patients
receiving a mean transfusion of 4.0 units of packed red
blood cells in the perioperative period. Blood supply was
provided to the flap via the right gastroepiploic artery in 95
cases, the left gastroepiploic artery in 28 cases, and both
gastroepiploic arteries in 5 cases. Seven patients had incom-
plete data to determine pedicle choice.
Incidental findings at laparotomy included two patients
with acalculous cholecystitis, requiring concurrent chole-
cystectomy. An intraabdominal abscess was encountered in
one patient who had a sternal wound infection that extended
into the epigastric area; this abscess was drained at the time
of flap harvest. One patient was noted to have a pancreatic
pseudocyst, which was immature and left undisturbed.
Review of written and dictated operative notes revealed
that 53 patients (39.3%) had had previous abdominal oper-
ations, with 26 (19.3%) requiring extensive adhesiolysis and
4 (3.0%) sustaining enterotomies. Other intraoperative com-
plications included one patient with a bladder injury, man-
aged by primary repair and catheter drainage, and two
patients with recognized pneumothoraces, managed by tube
thoracostomy. Three patients in the thoracic group had
hemodynamic instability, with one patient sustaining car-
diac ischemia, secondary to malfunction of the intraaortic
balloon pump. Significant intraoperative hemorrhage oc-
curred in two patients: one with injury to the iliac vein, and
one with disruption of an aortic suture line. No intraopera-
tive deaths occurred.
Donor-Site Complications
Donor-site complications occurred in 25 patients (18.5%;
Table 3). The most common complication was abdominal
wall infection (n  9), in which seven patients had pedicled
reconstruction of six contaminated or infected thoracic
wounds, resulting in three cases of fascial separation. For-
mal dehiscence (n  8) was repaired when possible, al-
though four patients with sternal wounds were too unstable
for repair and were managed with dressing changes. The
third most common complication was symptomatic ventral
hernia (n  8; Fig. 7), which occurred exclusively in the
pedicled group and may have been related to wound infec-
tion in three patients. Unplanned reexploration was per-
formed in six patients. Reasons for repeat laparotomy in-
cluded postoperative hemorrhage in two patients and wound
dehiscence/infection in four patients. Other complications
involved prolonged ileus in three patients and gastrointes-
tinal tract hemorrhage in two patients.
Unusual but significant complications included transient
gastric outlet obstruction in one patient who underwent neck
reconstruction with pedicled omentum; previous attempts at
closure of a salivary fistula, after resection of a pharyngeal
squamous cell carcinoma, irradiation, and coverage with
pectoralis muscle flaps, had been unsuccessful. Another
patient with pedicled omentum developed a partial small
bowel obstruction, which occurred 5 years after sternec-
tomy and reconstruction; it resolved with bowel rest, naso-
gastric suction, and intravenous hydration. One patient pre-







2000 (4 months) 3 (2.2%)
Total 135 (100%)
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sented with delayed splenic rupture (Fig. 8) after resection
of chest wall osteoradionecrosis and coverage of pleural
mesh with pedicled omentum; splenectomy was performed
without further sequelae.
General Complications
General complications were common: in 28 patients
(20.7%) some type of pulmonary dysfunction developed,
including pneumonia, atelectasis, and prolonged ventilator
dependence. Twelve patients (8.9%) had significant cardiac
complications, which ranged from dysrhythmia to myocar-
dial infarction. Other complications included neurologic
dysfunction in 11 patients (8.1%), manifesting as a cerebro-
vascular event, seizure, or mental status changes. Infrequent
complications included deep venous thrombosis in six pa-
tients (4.4%), renal failure requiring dialysis in three patients
(2.2%), and pulmonary embolus in two patients (1.5%). Death
occurred in eight patients (5.9%); seven deaths occurred in
patients who had thoracic reconstruction with pedicled
omentum (n  57, or 12.3% of this subgroup).
Figure 4. Sternal wound infection.
A 67-year-old man with refractory
mediastinitis (A) after sternal de-
bridement and pectoralis advance-
ment who underwent omental har-
vest (B) and transposition (C), with
immediate skin grafting (D).
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Recipient-Site Outcome
Total flap loss occurred in three patients (2.2%), all of
whom had vascular thrombosis after free tissue transfer
(head and neck n  2, lower extremity n  1). This
represents, however, successful free tissue transfer in 95.8%
of 71 cases. Partial flap loss occurred in 11 patients (8.1%)
and was usually managed by debridement, dressing changes,
and repeat skin grafting. The majority of flap revisions done in
40 patients (27.8%) represented esthetic, elective contour-
Figure 5. Coverage of carotid repair. A 23-year-old man who underwent radical resection of a recurrent,
irradiated brachial plexus schwannoma and pleural reconstruction with methylmethacrylate mesh (A).
Venous congestion and partial flap necrosis after coverage with a bipedicled, supercharged transverse
rectus abdominis myocutaneous flap (B). A mycotic aneurysm of the common carotid artery (C) was
encountered at the time of flap debridement and removal of infected mesh, reconstructed with an inter-
posed saphenous vein graft (D), and wrapped with pedicled omentum (E), which was later skin-grafted (F).
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ing of head and neck reconstructions (n  28), typically in
patients with progressive hemifacial atrophy.
All patients surviving to discharge had stable wounds,
although nine patients (6.7%) required additional flaps to
Table 2. DISTRIBUTION OF PATIENTS BY
ANATOMIC SITE
Scalp 16 (11.8%)
Cerebral cortex 1 (0.7%)
Orbit/face 33 (24.4%)
Neck 8 (5.9%)
Upper extremity 7 (5.2%)




Chest wall 18 (13.3%)
Abdominal wall 1 (0.7%)
Perineum 7 (5.2%)
Total 135 (100%)
Figure 6. Scalp, dura, and sagittal sinus reconstruction. A 70-year-old man with recurrent, irradiated
squamous cell carcinoma of the scalp (A), with erosion through the calvarium by magnetic resonance
imaging (B) and in proximity to the sagittal sinus by magnetic resonance angiography (C). The patient
presented with a sentinel hemorrhage from a branch of the sagittal sinus and underwent semiemergent
resection, patching of the sinus, and coverage with a free omental flap and skin graft (D). He sustained a
myocardial infarction on the third postoperative day and developed partial flap necrosis secondary to the
use of vasopressors. He was discharged with a stable wound (E, F, G) and died in his sleep 5 months later.
Table 3. DONOR-SITE COMPLICATIONS
Abdominal wall infection 9 (6.7%)
Ventral hernia 8 (5.9%)
Fascial dehiscence 8 (5.9%)
Unplanned reexploration 6 (4.4%)
Prolonged ileus 3 (2.2%)
Gastrointestinal hemorrhage 2 (1.5%)
Gastric outlet obstruction 1 (0.7%)
Small bowel obstruction 1 (0.7%)
Delayed splenic rupture 1 (0.7%)
Total patients with complications 25 (18.5%)
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complete reconstruction. The three patients with total flap
loss were successfully resurfaced with a free latissimus flap,
a pedicled latissimus flap, and a free serratus flap. Four
patients with sternal wound infections had persistent costo-
chondritis, underwent completion sternectomy, and required
additional flap coverage, using pectoralis flaps in two pa-
tients, a latissimus flap in one patient, and a TRAM flap in
one patient. Finally, one patient who had received irradia-
tion for a cervical neuroblastoma as an infant underwent left
breast reconstruction with a free omental flap as a young
adult. Twenty years after this reconstruction and after con-
siderable weight gain, the patient developed breast asym-
metry and implant malposition, which was corrected with a
bipedicle TRAM flap (despite a previous Pfannenstiel inci-
sion used to harvest her omentum and potential disruption
of rectus perforators) (Fig. 9).
Long-Term Follow-up
Mean length of stay was 28 days, with 127 patients
(94.1%) surviving to discharge. Average outpatient fol-
low-up was 2.4 years. Eight patients with pedicled omental
flaps developed clinically significant ventral hernias, six of
which were related to the laparotomy site, one of which was
paraumbilical, and one of which was parastomal. Five pa-
tients underwent primary herniorrhaphy with mesh, with
two patients developing hernia recurrence at the site of the
vascular pedicle. One patient had division of the pedicle
with no effect on the flap but successful hernia repair.
Comparison of Patients With and
Without Donor-Site Complications
Patients with (n  25) and without (n  110) donor-site
complications were compared to determine what factors
might be associated with abdominal complications, such as
wound dehiscence, infection, hernia, unplanned relapa-
rotomy, and obstruction. Table 4 shows a univariate com-
Figure 7. Complications: ventral hernia. Massive incisional hernia in a
68-year-old woman with a sternal wound infection who underwent
reconstruction with omental transposition.
Figure 8. Complications: splenic rupture. A 56-year-old breast cancer survivor with osteoradionecrosis
who underwent right chest wall reconstruction with mesh and pedicled omentum. Computed tomography
scan obtained for shortness of breath and abdominal distention on the fifth postoperative day showed
bibasilar atelectasis (A) and perisplenic hematoma (B). She underwent splenectomy without further
sequelae.
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parison of continuous data. Patients who sustained donor-
site complications were significantly older and had higher
transfusion requirements but had similar operative times,
lengths of stay, and durations of follow-up. A comparison of
categorical parameters is shown in Table 5. The following
variables were associated with abdominal complications:
use of a pedicled flap, previous abdominal surgery, exten-
sive adhesiolysis, enterotomy, a diagnosis of mediastinitis,
and the subsequent development of pulmonary dysfunction,
deep venous thrombosis, or neurologic complications.
Twenty-one of the 64 patients (33%) in the pedicled group
sustained donor-site complications compared with 4 of the
71 patients (5.6%) in the free flap group who had abdominal
complications (P  .0001). Factors not associated with the
development of donor-site complications were flap loss,
death, and cardiac complications.
DISCUSSION
In this retrospective series of 135 patients who underwent
reconstruction of extraperitoneal wounds and defects with
the omentum, we found a donor-site complication rate of
18.5%. Complications were limited to wound infection,
fascial dehiscence, and symptomatic hernia in the over-
whelming majority of patients. However, we observed sev-
eral potentially life-threatening complications (delayed
splenic rupture, gastrointestinal hemorrhage, and late small
bowel obstruction). Univariate analysis suggests that factors
related to the development of these complications include
increasing age, large transfusion requirements, use of pedi-
cled flaps, previous diagnosis of mediastinitis, and the sub-
sequent development of pulmonary failure. Not unexpect-
edly, extensive adhesiolysis at the time of flap harvest,
combined with enterotomy, may also increase the risk of
donor-site complications.
The utility of the omentum as a flap in reconstructive
surgery is well documented, but no previous studies have
focused on donor-site complications. Although the omen-
tum was used for intraabdominal reconstruction by the late
1880s (when Senn and Graham discovered the efficacy of
the omentum in buttressing intestinal anastomoses and clos-
Figure 9. Late revision of breast reconstruction. A 45-year-old woman with marked breast asymmetry (A)
who had undergone resection and radiation of a cervical neuroblastoma as an infant and left breast
reconstruction with a free omental flap and implant as a young adult. The patient’s left breast was revised
with a bipedicled transverse rectus abdominis myocutaneous flap (B), which had adequate blood supply
despite her previous Pfannenstiel incision used for omental harvest.





(n  110) P Value
Age (years)* 60.9  15.0 (23–83) 48.2  19.5 (4–86) .0028
Operative time (hours) 5.3  3.6 (1.0–10.9) 6.4  2.8 (1.3–13.4) NS
Transfusion (units)* 6.9  7.5 (0–23) 3.1  4.3 (0–23) .0496
Length of stay (days) 37.3  30.2 (8–149) 25.5  40.4 (5–390) NS
Length of follow-up (years) 2.2  1.9 (0–3.1) 2.4  3.3 (0–22) NS
* P  .05, Student t test.
Data are given as mean  SD (range).
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ing perforated duodenal ulcers),31 the value of the omentum
in extraperitoneal reconstruction was not appreciated until
the mid-20th century (when O’Shaughnessy performed car-
dio-omentopexy for the relief of angina and Thompson used
omentum for the treatment of bronchopleural fistula).21,22
The initial literature suggested that patients who under-
went extraperitoneal reconstruction with pedicled omentum
may have early satiety and transient gastric outlet obstruc-
tion.8,23 During the past two decades, a growing number of
case reports have identified other donor-site complications,
including infection, hernia, and the rare near-transfer of a
gastric carcinoid to the head and neck region for pharyngeal
reconstruction.32 One death, related to volvulus and cecal
rupture after transposition of the omentum to the chest, has
been published.33
Thoracic reconstruction, for patients with sternal wound
infection, osteoradionecrosis, or tumor resection, appears to
have the highest general complication rate in terms of death,
ventilator dependence, and partial flap failure. Regarding
donor-site complications, Pairolero et al.34 reported one
subphrenic abscess and five hernias in 19 patients, Weinz-
weig and Yetman13 noted a hernia rate of 21% in 25
patients, Yuen et al.35 observed a hernia rate of 2.3% in 42
patients, and Contant et al.15 identified nine hernias and
three wound infections in 34 patients. Yasuura et al.12 (n 
44), Lopez-Monjardin et al.14 (n  12), and Arnold and
Pairolero10 (n  51) did not report any abdominal compli-
cations after the use of pedicled omentum in thoracic
reconstruction.
The rate of donor-site complications after microsurgical
reconstruction with the omentum appears to be extremely
low9 and is confirmed by our study. Free tissue transfer is
typically performed electively and permits definitive closure
of the peritoneal cavity. Although the potential for total flap
failure remains higher for free versus pedicled flaps, the
incidence of general complications remains low in this
group of healthier, younger patients. The omentum has
emerged as a reliable flap not only for head and neck
reconstruction but also for limb salvage.24,25 Extremities
with considerable tissue loss secondary to ischemia or
trauma may be simultaneously resurfaced and revascular-
ized, using the omentum as a “flow-through” flap to help
restore distal perfusion.
The application of laparoscopic technology has the po-
tential to decrease donor-site complications by improving
visualization, decreasing incision length, and permitting
more rapid return of bowel function.36–38 However, certain
limitations, in addition to the learning curve, exist. Harvest-
ing omentum for free tissue transfer is facilitated by wide
exposure of the pedicle base, which may be difficult via
laparoscopy. Further, symptomatic hernia requiring repair
has been reported after laparoscopic harvest. Finally, lapa-
roscopy may be contraindicated in many patients requiring
pedicled thoracic reconstruction, because hemodynamic la-
bility and severe pulmonary disease may be aggravated by
the required pneumoperitoneum. In fact, the omentum can
be harvested in many patients with sternal wound infections
through a limited extension of the sternotomy incision.
In summary, we report a 25-year, single-institution expe-
rience with the omentum in the reconstruction of extraperi-
toneal wounds and defects. Donor-site complications were
not infrequent, but significant complications were unusual.
This acceptable incidence of abdominal complications sup-
ports the use of the omentum as a primary or secondary flap
in a diverse range of clinical situations. Specific indications
for using omentum in our series include massive sternal
wounds, refractory mediastinitis, large chest wall defects,
degloved extremities, complex postoncologic head and neck
defects, and hemifacial atrophy.
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(n  110) P Value
Use of pedicled flap* 21 43 .0001
Previous abdominal surgery* 15 38 .0186
Extensive adhesiolysis* 8 18 .0428
Enterotomy* 3 1 .0032
Preoperative mediastinitis* 13 21 .0006
Pulmonary dysfunction* 9 19 .0371
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* P  .05, chi-square.
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Discussion
DR. MARK J. KORUDA (Chapel Hill, NC): I would like to take time to
commend the authors for their demonstration of the utility of the omentum
outside the abdominal cavity for wound healing and wound coverage,
particularly to me, an abdominal surgeon, but also for pointing out the
complications relating to this harvest in the abdominal wound.
So many times in surgery I think we naturally focus our attention on the
problem at hand, and especially when we have a technical or a difficult
problem such as wound coverage where a sophisticated flap or free tissue
transfer is necessary, we perhaps minimize the technicalities associated
with the secondary procedures, such as the harvesting technique. Many
times we delegate these procedures to less experienced residents or fellows,
and I think it is important that we do direct our attention to the sequelae or
consequences of some of these secondary procedures. I have a couple of
questions that I hope the authors would take the opportunity to answer.
Did this procedure directly contribute to the death or morbidity in any of
these patients? When you talk about prolonged ileus, it is somewhat
difficult to determine when an ileus is the natural course of the healing
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process or when this does become a complication. Did the authors use any
criteria for that? You report 41 donor-site complications in 25 patients.
Could you provide some information as to the number of patients that had
multiple complications?
Since this study covered a 25-year period, did the time frame play a role
in the development of these complications? Similarly, since 13 different
attendings were involved in these cases, did this play a role in the com-
plication rate?
Who harvested the omentum and closed the abdomen? Were all these
procedures performed by a plastic surgery team, or were general surgeons
involved? And perhaps you can comment on which team performed these
operations and whether they did play a role in the generation of these
complications.
And finally, as you indicated in the presentation, all things considered,
when you take into account the acuity of these patients, an 18% morbidity
rate seems very reasonable. Some of the complications may have been
avoidable. I was wondering if the authors can comment on how their
practice has or will change in the future.
DR. R. JOBE FIX (Birmingham, AL): Unquestionably, the omentum is a
great resource for reconstructive surgery. Its ample blood supply with
angiogenic and immunologic properties, as well as the ease of harvesting
and the malleability of the omentum to fit any defect, provides advantages
that other flaps do not meet.
The necessity of a laparotomy is thought to be a detriment for more
extensive use of the omentum. The authors’ review of the donor-site
morbidity, which is the laparotomy, is a pertinent study. Their reported
18.5% donor-site complication appears to be high, but the elderly popula-
tion has to be taken into account as well as the associated illnesses.
Additionally, the omentum was often used to resurface following extirpa-
tion and wide debridement of postradiation infected ulcers or for severe
mediastinitis, particularly when one or two of the internal mammary
arteries have been harvested. Thus, it is not surprising that there was a
relatively high incidence of wound infection and fascial dehiscence.
As far as symptomatic hernia, although the authors do not go into detail,
it is most likely when the omentum is transferred as a pedicled flap,
particularly a defect in the lower trunk, and even more so if it passes
through the groin into the lower extremity. Intrathoracic hernia may occur
if the omentum is passed through the diaphragm. This occurrence is less
likely if the omentum is passed through the diaphragm behind the left lobe
of the liver or anteriorly through the fascia. We have not observed any
symptomatic hernias when the omentum is passed through a small fascial
defect, just below the xiphoid process, for coverage of wounds.
The correlation of increased transfusional needs with greater morbidity
is not quite clear, and perhaps the authors could expand on this area. Is it
due to greater severity or extensive extirpative defect that one is trying to
cover? Although the abdominal morbidity is much less when the omentum
was used as a free flap, one may experience the risk of total flap loss, as was
demonstrated in three patients in the authors’ series. It is not surprising that
pulmonary failure was associated with greater morbidity, particularly in
patients with thoracic or mediastinal wounds who had to remain on
ventilators for prolonged periods of time.
I noted in the authors’ review that there was only one patient who
presented with symptoms of early satiety and gastric outlet obstruction. I
suspect that this is because the omentum was freed from the greater
curvature of the stomach, thus avoiding lifting up or twisting of the
stomach as the omentum is brought up into the chest or to the neck.
Other systemic complications are the expected ones in an elderly pop-
ulation as well as in procedures of this magnitude.
The omentum is a great resource for the reconstructive plastic surgeon
because of the reliability, the acceptable morbidity of the donor site, and
the versatility that it provides in coverage, particularly of postradiation
ulcerations or in filling of empty spaces. The free flap is the flap of choice
for radiated scalp and cranial defects, including the frontal sinus, whereas
the pedicled omentum is a key consideration for mediastinal coverage,
especially when bilateral pectoralis flaps will not fill the defect, or when
both internal mammary arteries have been harvested, or when an aortic
prosthesis is involved.
I would like to ask the authors three questions. How can the occurrence
of ventral hernia and intrathoracic hernia be decreased?
What happens subsequently to the abdominal contents and viscera when
the omentum is removed? And in this age of minimally invasive surgery,
the authors show experience with one laparoscopically harvested omentum.
Do you think it is worthwhile and do you plan to do more in the future?
DR. MICHAEL L. HAWKINS (Augusta, GA): Were there any cases where
a laparotomy was made and then the omentum could not be used due to
previous abdominal surgery or infection, et cetera?
DR. WILLIAM C. LINEAWEAVER (Jackson, MS): The omentum has a
remarkable microsurgical history. It was one of the very first flaps to be
used and is currently being used for revascularization of end-stage vascular
disease in the upper extremity. So it is very much an ongoing element in
what we all do in microsurgery.
This particular series covers a lot of that history, with a remarkably good
success rate and very few failures. Some series have 10% failure rates in
these kinds of cases. I wonder if the authors have looked at any of the
specific microsurgical details of their series, such as the recipient vessels in
head and neck and which pedicle they use in the omentum as a microsur-
gical pedicle.
DR. MURRAY F. BRENNAN (New York, NY): I would like to ask a very
light-hearted question. I was certainly intrigued by your use of statistics,
but I was absolutely fascinated by the fact that you concluded statistically
that operative mortality did not influence abdominal wall morbidity! I just
want to ask the question as to who made that assessment? Was it the
undertaker? The grave digger? Or was it a late communication from the
Almighty?
DR. DALE W. OLLER (Raleigh, NC): Does the omentum decrease the
amount of edema in the area to which it is applied?
DR. C. SCOTT HULTMAN (Atlanta, GA): In this retrospective series of 135
patients who underwent extraperitoneal reconstruction with the omentum,
we report a donor-site morbidity rate at 18.5%. While this may appear to
be high initially, the majority of these complications were limited to
infection, dehiscence, and hernia, most of which occurred in patients
receiving pedicle flaps for thoracic reconstruction. I would like to take this
moment also to remember John Bostwick, who was a friend, educator, and
mentor to many of us in the audience. He provided enormous enthusiasm
for this paper and envisioned that it could be presented at the Southern
Surgical this year, almost 20 years to the date after Dr. Jurkiewicz pre-
sented his first series of patients. He believed that this was an important
message to communicate with all surgeons, not just those in the plastic
surgery community. To move on to the specific questions, first I would like
to thank the discussants for their many insightful points and questions.
Dr. Koruda, you mentioned that oftentimes during surgery we focus on
that which is being reconstructed and forget about our donor sites and the
potential morbidity. And certainly in a situation where the morbidity
outweighs the ultimate success of the reconstruction, overall patient out-
come may be compromised. You did ask about who harvested the omen-
tum flaps and who is involved in the closing of the wounds. In our series,
to be included, all flaps harvests were performed or assisted by a plastic
surgeon. I would suspect that many of our closures were performed by the
resident staff, while the more senior staff was responsible for the micro-
surgery and the actual reconstruction. Whether that plays a role in the
morbidity would be impossible to tell. Regarding your question in terms of
any direct deaths associated with intraoperative harvest or donor-site
morbidity, there were none that were directly related to this. You asked a
very good question about our definition of ileus. We defined that, in this
series, when patients required TPN for their nutritional support. There were
three patients who did have a prolonged ileus of greater than 5 days.
You also asked if any of these complications were avoidable. I think that
is an intriguing question to be pursued which may be answered by the use
of laparoscopy. We have had reports now over the last several years of
various groups using laparoscopy to harvest the omentum for both free and
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pedicled flaps. In our series we did have one free tissue transfer which was
harvested by laparoscopic assistance. This increased the operative time by
1 to 2 hours. Ultimately, this was aborted because of the fact that we had
difficulties actually dissecting out the pedicle safely. So my opinion about
using laparoscopy is that there will probably be a very small subset of
patients that would benefit from this technology, but for those patients who
require free tissue transfer, at least with our current techniques, an open
laparotomy is necessary. Often when we are using pedicled flaps for
reconstruction, such as in the patients with wound infections, a very short
extension of the median sternotomy allows us to harvest the omentum
without additional morbidity. Second, in terms of that particular subgroup
of patients, they often cannot tolerate the pneumoperitoneum which is
required for harvesting the flap laparoscopically secondary to pulmonary
disease and hemodynamic instability.
I would like to next address Dr. Fix’s question regarding the transfusion
needs of these patients. This was not directly related to blood loss but rather
their overall impaired physiologic status. Most of these patients who had
large transfusion requirements were sick for quite a long time, in the
intensive care unit several weeks or even months, during the perioperative
period. The majority of these patients were reconstructed with pedicle
flaps. In terms of our free flap loss, we were quite happy with our success
rate at 95%, and the flaps that were lost were certainly within the range of
acceptability and may have been due to technical factors such as recipient
vessel choice. Dr. Fix also asked about early satiety and GI complications.
Most occurred early in the series. Dr. Jurkiewicz was initially originally
concerned about gastric outlet obstruction. With new harvesting tech-
niques, such as taking the entire omentum off the greater curvature, we
learned to avoid such problems with early satiety as well as ileus. But it is
something to keep in mind, that these are potential complications. Dr. Fix
also asked that if we are removing an organ that has tremendous angiogenic
and immunologic potential from the abdomen, what long-term risks may
exist, now that the omentum is not in its intraperitoneal location. I think we
don’t know the answer to that. Interestingly, the omentum contains and
provides multiple growth factors and cytokines such as vascular endothe-
lial growth factor. How that affects intraabdominal physiology has yet to be
determined.
Dr. Hawkins asked how many cases were aborted secondary to problems
with harvesting the omentum. I don’t have the answer, but I can tell you
that when we looked at our computer database for patients who had
omental flap reconstruction, I did find three patients that were erroneously
listed who had an attempt at harvesting. Two patients had these harvests
aborted secondary to extensive adhesions and one patient had inadequate
volume. So I think that there is probably a larger number than we realize.
And we need to keep this in mind as plastic and reconstructive surgeons,
that even though the omentum may be the flap of choice for a particular
situation, we may technically not have access to it.
Dr. Lineaweaver asked about the use of free flaps in head and neck
reconstruction. We recently published our series of elective free tissue
transfer for the head and neck region. Most of the recipient vessels were
either the superficial temporal artery or the facial artery, with some recip-
ient sites being the external carotid and internal jugular vein. And because
of the technical considerations of the flap, such as pedicle diameter and
length, the right gastroepiploic artery and vein are preferred.
Dr. Brennan asked a question about mortality and morbidity and how
these two could possibly be related. We kept this statistical piece of
information in because I wanted to point out that many of the patients who
died had these complications. So we may be observing less complications
than we would expect. Had these patients survived, that certainly would
have added to additional morbidity. So I think the take-home message here
is that many of our complications did occur in patients who ultimately
succumbed to their disease.
Finally, Dr. Oller asked about decreasing edema in the areas of recon-
struction. The omentum has an incredibly rich lymphatic network which is
usually divided, certainly with free tissue transfer, and often interrupted
with our pedicled reconstruction. Yet the omentum retains its ability to
decrease the edema of the local bed. How that occurs still remains to be
determined.
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